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193nm ^ 3}-^ oj-g-^ 2# 5fl^S ^-^H -f^*}- aU^l 71^-4 £^ 
cfltb i-fl^l ^^HVf ^Ifl-tt 3l*l^H-§- S^l-i- ^l^tbcf. °1 
-§- S^#^r *>7l 5*-*H is] Ji^-^V* i^-*lcf . 



OH 




^-71 3^-*H loflA^ R-g- ^(hydrogen) *l] Kmethyl )7\ °] JL , m/(m+n) = 0.5 

~ 1.0 =LZ\JL, n/(m+n) = 0 ~ 0.5o]cf. 

£ 3 

2# Ell^iH 193nm, J^liBi 
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£fl^l^H-§- S^iHCompositon for a bottom layer resist} 

£ 3tt 30] L+Eftfl^ A};*}olr}. 

iSBl^ZL^S) Af-g-S]^ ^|iE S^#°fl %SL£. D] 

4 -M^WIfe 2# elMliH ^<HH a>^-£)^. efl^l^H-g- S^l-ofl ?H 

^^ol A^€^f. l7l7>(Giga)^" Ml^r 7l#^ DUV(A=248nm) 

$.91 KrF^Al^ Eflol^ticf ^sf^-o] ArF ^a]^ eflo]^ (excimer laser, X=193nm) 
F2(157nra) elH^l- oj-g-^V 7)^o] ^-^Tll S\5L, o)s^. z^o] cr) 7 H 

ZL&iq-, ojE^v ^cfl ArF ^ F2 efl^liB 7)^ i-1 ine(365nm) 5Efe KrF 

ell*]^^o)l t>l*fl *flfi^ ^TflS <y*lH ^Jafl av^^il ^w r 0 l^# ^^^o] o^e^H 
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*H3M: tflS*Kn. 9X9X^. *fl^ 53 ^fl€ 5*3 3 (pat tern collapse) ^ 

# f-s] ^^l#ol Aiz]-^7ll tfl^sm^ *fl5.£ $3- 3? 3$i=r. 

o^tiv^ o_ S) i£ e^zlh}-^ ^^ofl^ cf^ efl^l^BC Single- layer resist) *3 
4 2# efl*l^B(bi-layer resist) ^ ^l^liB ^^HH^er S.S. 

3l*Rr 3 3 ^^Hf ^tr^. tiV^ofl 2 # ^l^liB ^^Hfe ell 

*1^B( bottom- layer resist)^- iSell^l^BK top- layer photoresist )# 3 

(novolak) ^3. A]-g-*l-c]-. 248nm£] s|-3MH ^-7} -f^tb 

^l7l^# 7H^^ ^71^^^] cfl^V oll^Lfl^ol o]]^- I^i-f ^o. s o^^] o^cj. 

193nm^l ^KMH #7l ±^ ^M^b 10%°1^ «}a>£1- T-fE^lH 31*1 
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<9> #7] ^^^>7] 7l#3 2f^^ I93nm ^ s^l-g- ol-g.^ 

2# efl^l^H -f^tt ^>"<M ^^H^H cfl^j- ifl^o] ^o^v+ 

sfl^H-g- 2:^ #-8: *fl^Rr cfl 91 ^f. 



<10> 



^#£r ^>7l s)-^ is] *] = ^-Am-s#^l(hydroxynaphthalene)2|- ^l = ^-A]Hfl^l 
(hydroxybenzene)^-S. ^l^M^lfe- 31 ^-7}-!- i^tlr^-. 



<n> 



<5)-*j-^i i> 



<12> 




<13> 



#7l &\r*W 1<*\)*}, R^r ^(hydrogen) £&tt ^(methyl )7H:n. ( m /( m+n ) = 0.5 



- 1.0 n/(m+n) = 0 ~ 0.5°lcf. 



<15> 



<s]-*M 2> 
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<16> 




#71 2*1M 1-3^1 y ^ 2-4^ ^o]t\.. #71 31*1 

-§- S^l-^l Si<H>H , #71 7>J2^1^ 4t^^7l|^ #71 JL^}9] ^°\] tfl^H ^ 10 ~ 

40 ^%=%3. 

#71 HAl #71 §l^.^Al §]T=Jj. Al7 ) (0H _ ) o 1 o^^oll ^ 

^Amnt^i 2-^i-B^-Am-s^^ioici-. #7i *is.-s-ai ^n^i^ 451- ^ 

(phenol) Sell^CcresoD^m-. #7l *1 2.^*1 14= 11:354 ^-c. j= 7 flo} afl 

^l^L5l7> ^if #7]o\] ^^zj-ofl cfltV tfl^ol all^- ^s-i- ^ ^gfloj i-^. 

s*- ^MiL4 -f^}^, 193nmSl 4# < HM ^Hr^ ?1 5Hr4. #7l *1 

Hi, w}^*!?!: ^>3E» ^7l 31 <& f^l^g- #714 £0) m /( m+n ) = 0.5 > 1.0 ^JL, 
n/(m+n) = 0 ~ 0.5<>14. #7l 7>JH^^ #7l JL**}* 7>J2Al ^ z>}^ t]}*}^^ #^ 

#71 efl^iE-g- 2:##^r ^#^-^^11 (Thermal acid generator, TAG)* b] 3. 

^>£), olnfl ^-71 <g#lHMl^ 4^*}^ #71 JL£t44 ^^ofl cfl^H 1~15 <f^% 
S. 5E^4. #71 ^#^5^1^ %#<3 (aromatic sulfonic acid salt) 741^4 

sl-^-l-S ol-o^^ 1 ^ ) ti>^^7im #.5.4-8- »^ ^iv)lolB(amonimu toluene 
sulfonate)^. <>l-f-<H^l^-. 
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<20> # 7 j ^ efl^liH-g- ^^^(Photoacid generator el 3E^>£| , 

^"fl #71 ^iMMlfe w>^€r>7fl^ #71 ^JfHl cfl^H o.l-5 f^S. 

£4. #7] ^S^MSaflfe- «rfM*rXlfe- HEl4li#^-§- <§(triarylsulfonium salts), 
^o^ol^^i^-g- <*(diaryliodonium salts), ^ ^E^HH( sulfonate) 3. °1^<>1*1^ 
^-s-°lH *r4^1 4tJ-#5- ol^ol^lcf . 

<2i> ^ ^ofl j±4 ifl-g-£: 4#3 ^c^l ^ -f-*H 

^^*V=1, <^7lofl 7l7fl£)^l ®£ Lfl-g-^ ol . 7l^-*WM *}o]T£ 7^ 

<22> <^°fl l: S)-«f^ 14 thS> 

<23> i-^l^^-A]i4s^-^l(l-hydroxynaphthalene) 14.4g(0. lmol )4 aeflf 

(cresol) 10.8g(0.1mol) ^ 445L : §-'iHl*l^ (paraformaldehyde) 6g(0.2mol 
^ &±.&4\7M*\ 250^^1^ lOAl^o]: 7><g*l-£4. ^ #-£.2.5. ^ 4 

^ ^(vacuum distillation) ^^1^>J1 aJ^HH 150°CS. 7l-<g£M u] 

#^1 (monomer *H-g-7l S^-B] ^7^^-^^. «V-S-g-7l ofl ^ 
^ ^ 4^-, #:^1^=8:2^1 4^3 -g-^ofl ^Aj^rf. 

^Eis 71^- ^ 4*1 *im* -g-^1 ^-°J 4£-, 4*1 l-:°im#=8:2^1 -§-°JH ^^l 
^ ^lt^, 40 °C ^ .£-&°lH 48*1 # ^^1^4. o)x^\ ^-Aj^ ZL^-4^1 t% 

■& 53%°1&4. 
<24> <^<m 2: 2}-*f4 2^1 7>iE^l tN> 
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<25> tiV.o_g. 7 ]oii 2,4-^^1 = 1^(2, 4-dihydroxynaphthalene) 14.4g(0.1mol)^ 

I8g(0.6mol)^- t-?-<3 50m Ml £^tr ^, 7] *\] *\ 250°C°1H 

20*} 7><i^^4. ^ ^5L# ^^^^ ^-§-, ^^1*>J1 

#^*HH 150°CS. 7]-<l*H nl^V-g-^ ^r^ll- tiV-g-g-7l^Bl ^^^>«cf. -g-7H 
^ ^-§-1-^: ^■tS^'tl-Ccyclohexane) -g- 0 -*JlS ^^l^V^rf. oH 

<26> <^a1^1 i: efl^^E^. *fl2:> 

<27> ^cfl jiw-^l- 5. 0g o11 ^ofl 2£] 7>JH^ 0.15g^r ^^-*V ^ l^^l 

(Thermal acid generator, TAG)<?1 ^S-M-g- ^f-<3 #i^ol e ( amonium toluene 
sulfonate) O.lg^f ^} -g-nflo] oflig 54-^1 o] e ( ethyl i act ate) 30.0g<>fl 33^1 
^-^4^-, 0.2/rni ^(membrane filter)* °}%-n ^^--g-^^r 

<28> <^a]c^] 2: sfl^ ^> 

<29> ^Ajofl icfl^ ^ eil^H-g- 4000AB1 «V£*fl 7}# $H 

S^tr 4^-, 270°C<HH 903L ^ tilM =L(bake)-I- sl^l^St *§^*}$X 

# 1500A ^^S. zlsIjl, 120°C<HH 90^<?> ^e) «flolH(pre-bake)# 4^1 

*r ^, ArF 3H^(na 0.75)# ^}-g-^H 3.$ 3. 120°C^l^i 90^9} 

PEB(Post-exposure bake) ^-8: ^^]*r 2.38 E|I^H^ £ q^ 

^>o]^(tetramethyl ammonium hydroxide, TMAH) -g-^AS. ^ 60^^-9} *l#tr 
15mJ/cm 2 :£^<HH 1200A -tM]^ 0.10 - 0.30#m L/S^) iSelH^e sfliH-g- ^-o]^- 
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^ 9X91^. 5. l£ ^aHHH t§Aj^ ^ iSe^l^H 3fl€^ ^oIjl, E 

<so> <^aH1 3: ^ eflxl^H sfl€ 

<3i> #^^5l^ ^ ^4 I^HH, aJaH 2 ^ ^^^>7fl e^j^H S. 

^ i^ixj^e -ifl eh 4 ^^-Tfl 0.10 ~ 0.30/an L/S^l^cf. ^ = 

Tfl- ^ A ]^ 2^ 4000A°-3. ^^3T>^A^ ZL $H ^ ££ e ll7lAE 3Xfl^Ol Ot 50 0 ~ 

700A^1 ^> oi^cf. £ 3^ ^ ^aHHH efl^l^H ^Hl # 

<32> <^Aloll 4: ^ Sfl^^Ei BflEl <§^> 

<33> Aj-5j.nl- ^Al AjzJ- ^Hlol]^, 2^ ^<£z>}t\\ ^ ^l^E Aj-ofl Aj-^ 

^Ejol f§A^ ^H^H tfl^fl XJ.^. ^ ^ 7|-il- ^*>^ 90S -§-<?> £^ ^1 

Aj- 7 ] a o v* ^Eie^l sflEjiLt} lOnm ^5. ^tf . efl^liH^ aj A ] 

2$} 4000A°.5. =l $H H^l^liE s)l^o| 2 00 - 500A£] 

^o} 9191^. 
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SlS^HM 193nm^ sj^cMH ^V^l 71^4 vflofl 
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[3^8- 11 

< 5}-«H 1> 




<#7) s\-n^ 1<%*\, R-& ^± (hydrogen) BExr ^li (methyl ^Hjl, m/(m+n) = 0.5 
- 1.0 =LB]JL, n/(m+n) = 0 ~ 0.5^1 <5># efl^^B-g- 

2] 

<5^-«M 2> 
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[^T 1 * 3] 

*ll 2 *<H1 SbM^I, 

^-71 7}^]^ ^-7) JL^7}9] f^ofl cfl io - 40 ^%S. S.^^ ?A^r ^ 
SLS. efl^liH-g- 
4] 

*n i 5A°h. 

^'t^l (Thermal acid generator, TAG)-!- 3 S^>£| , 

A <M ^t^l^ Jl^>^ f^ofl tfl*H 1~15 if-s]^ ?A^r ^ 

SLS. <5}^ efl^liB-g- 
[^Jt 1 * 5] 

*H 4 

#7l <g-*M>Mfe- «o v ^^ 3Kt«g (aromatic sulfonic acid salt) 
6] 

^7} 7fl^-<q sj-^-#£- ^S-M-g- 1-^-931 ^XMlole (amonimu 

toluene sulfonate)^ ^-g- ^^.S. efl*l^B-§- 2-£-§-. 

7] 

1 %H1 5tM^, 
^^l^^MKPhotoacid generator)* ^ S.^-s>S) , 
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A oM #4V«HMfe- ^7} JL&X}$] ^6\) cfl^ o.l~5 ^%S- SM^r 3# 

8] 

#7l ^^Mfe Helo^^iq-g- ^(triarylsulfonium salts), rqo^ol^^q 
^(diaryliodonium salts), ^ #5H-lHH(sul fonate)^. ol^^l^ ^-i 
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